The methods of treating eye conditions are two: (1) Treatment by beta rays, and (2) treatment by gamma rays. Most of the conditions for which radium is successfully used are superficial, and include lesions of the eyelids, cornea and conjunctiva. In these conditions great penetration is not required, and it is desirable, and at the same time possible, to limit the zone of irradiation to an exact area. Beta radiation is, therefore, used in the majority of cases. Prolonged gamma radiation, particularly by means of surface moulds, is likely to lead to permanent damage and should be avoided so long as the sight is good and the globe is in position.
Bearing these principles in mind, the conditions which are susceptible to beta radiation suggest themselves at once, and I propose to deal first with lesions of the limbus, conjunctiva and cornea, all of which are treated solely with beta radiation, and afterwards, to say something of conditions affecting the lids and other structures for which gamma radiation is also used.
Before dealing with individual diseases, however, I will outline the principles of the technique which is used, and which differs only in non-essential detail in the treatment of a variety of conditions. Beta radiation is completely absorbed by half a millimetre of platinum, while over 90% of the gamma radiation penetrates the same screen. For beta radiation treatment, therefore, unscreened radium--or rather radium screened with a very thin filter which is little more than sufficient to stop the alpha particle-is used. The instruments, though they differ in size, all
Proceedings of the Royal Society of Medicine contain 5 mgm. of radium element per square centimetre, and the radiations emerge through a covering of Monel metal O*05 mm. thick. Another form of applicator is the spatula, which is similarly made up, and which is convenient for use on the conjunctival surface of the lids (figs. 1 and 2).
Since exact localization is importa;nt, it is necessary to use some device by which the ordinary flat applicator can be placed exactly in position, and maintained there with as little discomfort as possible.
If special apparatus is not available, it is possible to keep the applicator in position by attaching it to a probe, and this is coiiveniently done by threading the probe through the rubber covering of the applicator, and fixing the probe to the skin on either side of the orbit by means of strapping.
The eye is cocainized and the patient lies on a couch; it is particularly impor'ant that he should be manceuvred into a position in which he is comfortable and relaxed. The head is placed between sandbags and the patient is told to fix his gaze on aD object-we usually make a cross on the wall with strapping-and the applicator is placed in contact with the diseased area. The time during which treatment is in progress is-to say the least-tedious for the patient, and unless he is under constant supervision his attention is apt to wander. It is essential, therefore, that a nurse should watch him closely, for everything depends on the accurate apposition of the applicator to the lesion during the whole period of treatment.
So far I have dealt only with general principles and with the actual technique of radium, and I have described the latter somewhat in detail because, as you will readily understand, accuracy is of paramount importance in dealing with the localization of such a powerful source of energy as the beta ray. The common tumours of the conjunctiva and cornea are epithelioma and melanoma. They are almost always small when first seen, and removal of portions for microscopical examination is, on the whole, contra-indicated, the evidence being that here, as elsewhere in the body, such interference encourages spread of the disease.
Epithelioma, although it may affect other parts of the conjunctiva, usually arises near the limbus-a circumstance which is favourable to the use of beta radiation, since it is easier to maintain applicators in position in this region. Treatment 1516 75 Section of Ophthalmology 1517 consists in placing over the lesion an unscreened applicator of a size which will cover the lesion and an area of normal tissue arouDd it. The time of application depends somewhat on the tbickness of the lesion, but is usually from 45 to 65 minutes. The reaction following this treatment is usually not severe, but there is always some transient conjunctivitis, beginning as a rule from ten days to a fortnight after the application. The full effect of such treatment is not apparent until six or eight weeks have elapsed, and no further treatment should be contemplated until then. If at the end of that time the lesion has not entirely disappeared, a further application can be given. We have fouind that applications of unscreened radium can be given for periods up to 75 minutes without bringing about post-radiation changes in the lens or cornea.
(Case I) Epithelioma of Conjunctiva.
Patient, male, aged 64.
History. -August, 1929 . Small tumiiour removed from conjunctiva of left eye. It had recurred after removal six mionths before. Prophylactic radium treatment given.
Microscopical investigation showed the growth to be a squamous epithelioma.
August, 1931. Recurrence of tumour.
Treatment.-Treated on two occasions by unscreened radium at an interval of two monlths. Tumour disappeared. No recurrence. Melanoma of the conjunctiva is a less common tumour, and arises most often in the corneo-scleral region. There is some evidence that these tumours arise on a pre-existing navoid base, and microscopically they may resemble the pigmented nwvus of the skin. The treatment of these lesions reseinbles that of conjunctival epithelioma. They are usually more difficult to treat, because they are more irregular in shape, so that the whole lesion cannot be treated easily at one time. Condition.-As shown in fig. 3A . The upper area was pigmented, and the lower was very firm in consistency.
Treatment.-By unscreened radium by means of special eye speculum on three occasions at intervals of two months. Tumour regressed gradually after each treatment but in February, 1932, there was still a mass of growth, most marked in lower part ( fig. 3B ).
